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(57) Abstract: A method of promoting a PTP f activ- 
ity promoter or inhibitor, which is useful as a remedy 
for neutral monoamine nerve system disorder or gas- 
tric ulcer caused by Helicobacter pylori or pleiotrophin, 
by using the physiological functions of PTP i ; and a 
non-human model animal having a low sensitivity to 
excitants, pylori toxin or pleiotrophin. A PTP 4" ac- 
tivity promoter or inhibitor is screened by administer- 
ing a test substance to a PTP f -knockout mouse and 
a wild type mouse and comparing and evaluating the 
PTP i activities of these animals (for example, occur- 
rence of the central monoamine nerve system disorder, 
the extent of accommodation to new environment, re- 
sponsiveness to stress, the extent of binding to pylori 
toxin or pleiotrophin). 
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m m m 

5 ^m^m 

^D>'>:^X >'T^-if (P T P ^ P T P jS ) 

>^:^— if (PTK) t^uzyy-^xy T ^—-^ (PTP) mmm<Dm 

M#-r ^ t m48#ll6-^ 534-538 H( 199 

7) ; m&m MM Vol.43, No. 8, 1136-1143 (1998)) ^'M^'P 

25 S.nTVi-g> (MSM Vol.43, No.8, 1131-1135 (1998)) o — 
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T^i^ Vol.43, No.8, 1186-1192(1998)) o 

)i'-':f\z^m-^n. N mi^\z^mm.7Kmmmm.^mT ^ p t p c 

^m^\zs^^mt<^iU^y°^-m^m>^yT^7.y r ^ — ^ tvxm^-^ n. 

10 H^O^^#:7?ab ^ il i &fg^ L/T § (J.Biol.Chem. 271, 21446- 
21452, 1996 ; J. Cell Biol. 142, 203-216, 1998 ; J. BioLChem. 274, 
12471-12479, 1999) o ^Tc. P T P S N - C A M ^ 193 Js6 T § -f A 7 

i^'p:/u >x-A°-:7r 5 ^) -^zmt ^mmmm^^ tmKi^m-T ^ z. 
^f^Mb, p T p s timmmuhTT. hu-^-( v ®i^;^{c^?i-r^ :i <h 

^ IR^ b X ^ (Neuroscience Letters 274, 135-138, 1998) o P T P C 

^m.^iKmm^^7.uiE'^\zm^ • mm\^. mm^^\z%±^f3:m'mm 

- • tf D U »;&t5^?^5-r^fflM^#m, Vac A©S^#:^: LT^fgbT 
V:^^ RltMtt;^>^^*HJ}^t*^f$ofc^|^l^(::J^oT^$n7t (J. Biol. Chem. 
274, 36693-36699, 1999) o tf P U V a c A 

25 9 0 %TMm$nT*5 D > tf D U®MBS^:^S#mv a c A§ 

^ P $ V r> X Sffi & 51 # ® ;i f ^: /O^^lg^ $ tlT ^ o 
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ommu. p T p c jtis^cD^if^'^x viTin^^nfe ftp c o 
UPTP c m'\^iS:mx\tmmmm(D7.^ u '-:=-y^:^m'p. ^mmmm 
10 mm<D^viz. :$imm^^ti^nmm.mxum^m^^Tmzi^mvT^^ 

7 BL/6 J CDmfe#:;?>t^g^^-o fcHST^o fefesC), -ftUoAfs^ i; § 

mm^w^^'r^^ti!)^mm'v$>'Drco ^z.-v. p tp c (D^mti^mmo) 

15 ffi©jtfK^c7)i^#si^^|5^bfcp T p e jtfs^^^l-T'^x^f^Mbfco ;i 

^m\zh:h:^f3im'^mM.7^m^-^nxv^tj:V^P T P C ^Mv^Xj&t, cfi 

If D UM#^V a c A <^:#x. e> n§ P T P C 

25 
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7.Vr^-^ (PTPC) ^n- Ht-^it^g^DNA^atg/J/^*^^^:^ 

:in6# t b»jt/{^*5tt§ p T p c ?§#^l:b^ • i¥fffi-r§ (h^iitmi 

p T p s Wi^<D]}c.m-wmifi. ff^m^y r 5 >w^^®atgoi:b^ • 
wffiT^b^ ^1 1 ^#mtT§W5i^3S 1 iBm® p T p t ^^^my.\%^m 

(»^3S3) PTP s«ffi<^J:b^ • kfaUM^mv 

15 «©P T P C ?g'l4IEiiX«tIp$iJ#lS(Z)X ^7 U -::^>^^:^?i (W5tcJl4) 

5 ) P T P S HT^jt'g^D N A©^tgjJ>t^^#:±-r^ 

T'y'XT^^i^i ^WWltT ^BMm 1 ~ 6 ©l'iTtl:d^fH«(CD P T P g 
7>r7Ti?7~if (PTPS) ^'I4^iiX«JI]i0Ji^K®X^ U 
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J;^ T#6.n§ P T P £ ^Sft{EjlX«JIli$!ltlM (ft^^S 8 ) PT 

p s m^umxummmmt^^ PTP^ttfnu mmmv a c Ai®r^ 
(DB-^m-mmmx-^^m^m s sam® p t p e ^ffiiEiixj*3ff0jj^M 

(^5f^3S9) P T P e ?$tt{lgjiX^t*i]]0J#jM/?'^\ PTPC^^A°U 

5 >B^^^m^ y/'^^myu-c :t hay 4 y t(Dm(Dm^m.m^m'v$> 

-if (PTPC) ?g'l4{E5tX«trp$tit/M^W?i^^i: bT#^T§4'tK 
>#M^«t^Pt*©?^:^^ (»5l^3fil 1) ^> W5t^5S 8X^*9 

(PTP S) «ttiJ]iM%S^W^^^<hbT^#-r^^Un;ti7i5^- • 

if (PTPS) ^ttSli0JtiM^^^^^i9'<hLT#Wt-^:/k-r hn:7 

15 ^ >fc ?t-©Xfiff 3^^0D?'^-S^ (»^311 3 ) ^cMf^o 

T^--^ (PTPC) ^3- l^^-r^jt^S^DNAcDatg^^^^feft-hT^ 

20 # t h (if 5 ) P T P c ^3- §jt{5^D N 

J; DM{b$n;^#t: hlijtiT^ § <t S^iS^it" §^5^:^ 1 4X«l 5 

^1 <h^#^i-r^M5i<3S 14-16 ®viTn;o^f3m®#k h^^^i/Sit/ 

:7Ti$7-i/ (PTPC) ^n- Kt--g)Jte^D N AOati/^^^^-feft^iT 
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yr^-^ (PTPC) ^■=i-}^'r^m^TDN A<Dmm-^^m^i^±-v 

8x^ti 9mm(Di^}i h=E:^)imm (w^js2o) #t 
10 ^^)vmm (.mikm2i) \zmt^o 

^im\t. :t-y°>y 4 —jv \^mm:BczsmB u XA\z^n^ p t p c 
^4111^^, PTP c xm-^^y x\z^n^^^ >y ^>:Bi.n GBR 

20 1 2 9 9 0 9 izMT^ g^««Ji^^tt©{£T^^-riaTS§c 

^ 5 lEIf^. P T P S ^i*'T>:7 7>©#J^:^tC:}3frt^D AWSe^OM^ 

# '14 ^ la 7^ ig m & ^ 1" 0 T ^ § o 
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^ 8 nifi, v^x i p T p c xm^^y 7.(DmMm^\z.MT^m 

5 ^ 1 0 xM±^mMm\z^n^F t p c om^ (r t— p 

B 1 1 tf n vmmmv a c A^mnn-^hrcm^m-^OT.ii p 

mi 2m\t. Vac AfiJ^i^ J; § P T P £ (DmM^^G I T 1 (D^n 
fiSMI^^ © Mm ^ ^-r 0 T ^ o 

15 0^ (DP TP C S'l41E3lX«^I[I0JJ|^KOX^ U -n>^^;5^?i bT 

t:h»j#i<h, ^^M©#^t: hiiititic, mmmm^n-^v. ;ins.#t 
ijm'v^nit^\zp\mi-^n^%(Di:\tf^ < . PTPe^n- FT^jtfg 

m • mmmo^mm^mmizj:: Ki^mm\:-^n. s^^Mtc^Bv^TP t p c 

t b»lt!<h bT«, ^:yh. 
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PTP ^m^^mmf)^m^^±x-xmvrci^^7.. -rfs^t^-^PTP z 

J y ^ 7 ry h'^ '^(Dm^(DXM (Neuroscience Letters 

5 274,135-138,1998) iZn&MT ^ T YfUT ^ ^ t.'fy^'X: ^ ^ o 

M,i^m\z\t. •T'^xjie^^-f u e. p c r#cd:^^{cJ; D#e> 

10 T, 5 ' *)^M{::>^:7^UT h^->>A:7 5i^^> h (dt-a)»^ 
^^mm^)V^^^^ )\^X<D9-^z^>^^ — 'if (HSV- t k) ilfg^ 

15 ^a|nie^ffl^x.^ff ^©;f=||RlK)mMx.#:(7)ct':^^ ^ , X-g a 1 fcJ;^^ 
-g.^)^ V^JiG 4 1 8 >->^^ n HT (GANG) ^©iri^t/M ^^JSirt 

20 5&^/^)^^JEMfla^f^lS®v':>x ^ ^ X ^f^iSt" ^ o 

— :^7DX$-fr^^<^l^3J;■^T, PTP C y^yi7T"^h^':>X^#§^^ 

25 i"^ ^1 iitc cfc D > p T p c ^^©itt-ge^WMyO^^J^— p T p e / T 
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2^^0jfc43tt-?) FTPS ?$tt^S3iXftSliM#jK©x ^ u 
10 tiM&i^. ^j;^^^, FTP c y y^r^h'^^^^.tm^m^^::^. 

hx"j7X}c:^tt§PTP S fc^^tj-^ P T P ^^§'14.^: 

(Ditm ' wmhvxi-t. mmm\zmv<mm-^nx^^^. f^weyr^ 

15 >i^mu^)V(Dm[:. ^mmizn-r^m^'ii. 4'fla-a^H-A°^ >w 

tfD u m#^v a c Ato^m-^o^mm. ^^cPTPsttfnu ^*mv 

25 <> p TP c / y h'^^xtm^m'^^:^iz 

^n^PTP cm^^mMiy. ^ ©it ^ • w^fffi^^^ff^nso tyT5> 
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m:'m-^0Mf3:mm\zmzs-o < n snTv^^ n e., p t p c / 

jp^T. mmm. ^mm. mm^^mts:E(Dwm^^mm(Dmmt^'^^mm 
10 ^^M.m-^tir^FTF c^\^nmmnu. u~f\zm^^\duvmmmy 

* -1= ff 3*^ © ^ « ^ <h b T W ffl T § Rj '14 § o 

ttW3^^^§[^® iiT^i i/O^^^ enxvi^ z.t^-^^. m^m^^ 7.\z^n 
^}duv mmmv a c At(Dm^(Dnmf)^F t Fc/y^r^h-^^:^ 
(D^n^zmmm^xwcm-^nr^m-^. f}-^f}^^^m<^muF tf tcory 

iS^rf-X h^. F TF t, t.\iU >jm#*V a c A t © PbT © ^-B" Ifi 
20 fcC^^O P T P C ^gtt^rpM^MT* D . ti^fi^ ^F TF K.'-^'&.nUAmn ' F 

13, \±u U»*mv a c A i©^'&©Sft©J:bg^ • J; D ^ tt} $ ti 



1 0 
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"^tc. 1 8 kD©^A°u y^^'^&^m^ yn^m-fv-i ^huy ^ > 

P C <hy Iz-Y :^ h a >.t0FBl©|g'8rlfi#tlK;^cj:^^©P T P t 'i^^m 

mmn^^Ki^ jo^jo^^^ptp c^tt^JUtutiM • ptp c^feia^^J^tir 

(C<j; D tl5e)TB^ 6/5MC$nfc t)(Z)Tib^o *fc;i^:T> ffi^Stti^l^ 

yx.^^ >:^xsmm<Df^m^^'r^r>yx.i$^^ y. h-a-s > h ^ > 

1 1 
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x^—^-mmmoBR 12909 t.mmrj:mm^m'r^n:^-( y-B^xs 

^W^^LSD, fluoxetine, fluoxamine, paroxetine, serrtraline # 

5 Ri) uE^m^i^z.}i-m'T:^^o i^m^(D^umMm (.^^^mm) 
2^^Bj© tf D um#*v a c A^'^/^u ym-^^^m^yni^m.^v 

tjym^^m^WT-^ y^\nyy-j^7.y r ^ — ^ (ptpc) ^ 

20 ^7 r r> J. -^^i^X ©Wfflffi, #fC tf P U V a c A4=^A° U >rg'&'l4 

© T ^ ^ o 3J (D tf D U V a c A ^ U > ^§^tt^>?i^S ^ > A° 

25 u s^i^v a c A-i='^A° u >^'g-'i4^>?igj:$^ yn^m^^v^^ Vuy y( y 

1 2 
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ck 0 M PS ^ n § © T « 75: o 
tSf'J^^t)d^o TV^/cR Vie P T P C jie^^iR'^'^X chif riM-T 

^js^j 1-1 i^m'] 

(A- 1 

P T P C V 'j7 X *^H^# e. ® tu^O^i^ ( Neuroscience 
Letters 274, 135-138,1998) f3<^® :^?*Tf^M b c ^M^x^i^Xfe, 
15 P T P S «fg^©X^^V > 1 ©SmiB^^n F >®it^fcL a c Z«{5^ 
^^fAb. Ia!-3T> P T P £ it^5^©^^iS0^::^^y h > h n — ;|/ 
(Dfe<i:, -L a. c zm.B.^ifi^Wt^o 2^^J^fCcfe V^T. / T r> h v 
'::7X^, l^m^^Sac 5 7 B 6 J 4lH:'j^Mb32iab, IHill^Ort 

(A- 2 nmmm 

7:00 ~^^7 : 0 0 (Dfi^omnm^Z^^^xnWiU^^fT fz.o 
A - 2 - 1 

25 :^-:/>:7^ F^j^fc:feV^T> 2 5 ;^ 

l?C'feR?^:7^ F (f^^it^m 8 0 c m> i^^4 0cm) 

1 3 
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A- 2 - 2 

g5^^ltg»!j-fe >it— v-X-T- A (AB>^X5=-A2 4A, Neuroscience, 
S 7 B^«I#?^fllSiJJ^iK^bfcffl^+h-rX<^-^^X^->' (3 0X2 0 

XI 3 cm) (D±m\z't>^-^my)Hnm^iyrcio mm^o s Bm(Dm 

A - 2 - 3 

10 5iMji^Jc^m{C*3(.^T«. 8 c mST? 2 2 t:(D7jc^AnfeRW4^ 

(ll^ 8cm, i^$20cm) ^ 1 5 ^m^m^iz 2 S 

PBi5gM-r'^1<>^>tii-;^o m^m'B-^-mm (SCANET MV-10, 

Toyo Sangyo Co. Ltd m) ^ffl V^T 5 ^ z: tizMWj&^mMhTco 
A- 2 - 4 

15 ^m^-^^m^it. cf'^XUT (6X6 cm) 4 T- A § W 

b, .^/O^ S 5 O c m©ffi$ tC^«$nT^/^§o 20(D TBtlggj (3 
0 cm) ©SVi^^abO, t>3 2 0(D THJ^gj J^ti^Vigb (1cm) 

20 ?|iJ^bfCo 
A- 2 - 5 

::r-y>:7^-;i/K©^^ty^7;5=-^y ^M(^3i;5^#:(-M-= 9 cm) 

x§ 1 0 ^mu - y° > y 4 - )v ]^\H\zAn. mm\z^(Dmmizm^ 
25 LT:fe^, ^j^^B, fi T :7 ^ X ^ xnx 

1 4 
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5 W#b/^o 

(A- 3 mmmm 

mmr ^ ^) >n— (4ox4ox40cm) nxnmm.MWi'^ 

— ->X5=-A (-fe>it — nn^y ho 6 0 3. 7.^^-^ — 1 0 9 9. 
PanlabM) ^ffl ViTlll%©«j# Siftl^ b , ^WMWi\Z^n ^mn%mM 

'^nm\zM^^-^nrc.. i*i#jf::«:®^j^i5'>y'x:^$> (met 

H) (Img/kg, s. c.), GBR12909 (2mg/kg, i. 
p.). T2}?^;i/b^ (Img/kg, s. c). X^p-^^pn-T^ 
yx.^^> (2mg/'kg, i. p.) n>hD — 

15 ^©^6 o^>FHii^^«i^m^bfeo 

(A- 4-1 F-A°^ >:Rt/^©f^itmi|^®^ft{t;) 
^Jc_hTr^mi^^^l^b. 10mMHClO4, 0. 1 mM sodium 
pyrosulfite> 2 0mM E D T A • 2 N a RtK ( ±) V >^ n 5^ 1/ / — ;i/ 

1 0 p g/m 1 ^p^w>mmt.vx^t^mm^'^mmw.m^m\z^r)^\^v. 

20 1 5, 0 0 0 r p 1 0 i>rBljS^L^^ilb;^o H-A°^ 

^(Df^m:g#l§> Vi;^c:g«lH P L C (Coulochem II> 

MC medical, inc.S?) b;^o MCM C - 1 ^ y 

A (4. 6 X 1 5 0 mm, MC medical, inc.M)> 3. l^T-fehnhU 
)V. 7. 6 % / — 4. 4mM 1 -X;^:^!^^^^^^ h U f> 

25 A.Rtj^O. 1 mM E D T A • 2 N a tP 5 0 mMPl? - 5/ X 

»^(pH3. 0) 3 7'C{c:#o/^;^7^A5^^>7t-p«gTdf£i^ 
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1. Om 1 X^X'^^mvr^o i'PmmmU. + 4 5 OmV^C-fe^;/ h Lt^o 
(A-4-2 y-kf^-^-i ^ U^^ T zyXU.m 
•7C7X{C^> hn;Hf h U "^A ( 8 0 mg/k g i. p.) 

5 (NAC) \HiZ±miH:fy'-i — U (CMAll, CMA/ 

Microdialysis AB M) ir ^ > H T H ^ b o W^MR 

Uif'^^'m-^^^miM + 1 . Imm. fltiiJ+3. 6mm, M#J+1. Om 
mT^o/^o ^^^2 4 BtrBli^*5ViT, ^ ^^Wj^" ^ ^/^^^ (30X3 
10 0 c m) (C^M$nfe#^$i^:::iiS'-^g ( S C AN E T LC-10, 
Toyo Sangyo Co. LtdM) T - A 1:1 ^ ^7 X ^ l&i:^ b 

fco :if'f v^:=-=L-u^mL^xmmy°u-y (msimm, ^gismtio. 

2 4mm, cuprophane CUP 1 1, CMA/Microdialysis AB 
Ab, pH7. 4 O AX;^r^#«^ (A C S F) (145. ONaCl, 
15 2. 7KC1, 1. 2CaCl2> 1- 0 M g C 1 2 > iRtX 2 . ONaH 
2PO4, Vi-rnfemM) ^ffl ViTy^j£2 M 1 /^>T«?jftbfco ^^^ZW] 
ViT(^i'5»f#|y6^ 6> 2 0 :$^c:<i: (;im^7jc^> 0. 4MHCIO42OMI 
^^t^^'a. — ^m (CMA17 0) tc^gmbfeo ±ieo J; -5 t;:H P L C 
- E c D ^ffi ViTi^>"/;v^lHiJRb5>tff brco ^M.'^tbT, 

20 MCMC-18(4. 6X150 mm) > ;t :7 r — 7 5 mM 

NaH2P04, 1. 7mM 1 - :t ^ > :^ >mi- h V O 0. 
1 mM h U X.^)VT S. >, 25mM EDTA-2N a^Bi-ZS 1 0 %Ti2: h 

:=.hvjv^^^. 3 ox:-!:, mmi-^o . 5 5 m 1 tvtcc mmus 

+ 3 2 0mV(Cir>;/ h b/to METH(DS# ( 1 mg/k g s. c.), 
25 X^iffiK-'^M (47. 7NaCl, 100. OKCL, JttX 1 . 2 C 
aClg^ 1- OMgClg. :ScZS2. 0NaH2PO4, Vi^tlfemM, 

1 6 
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(A- 5 ^mmm<h^) 

t^4x:(Do. iM^j >m.^^yy T— (PB) f^-v—m,^ >^=L^— hv 

3%H2O2RrX0. 0 5%NP-4 0^#ti2 0mM P B :fe±t7jc 
(PBS) T 3 0 ^mmmi^. P B S l O %IE^-^^JfiLmS:t)^^0 . 0 

10 5 %TritonX-ioo ■r:/n ^ b;/c:o ^<^^, '::7+f-^tn:^n t H 

v'^— if (1 : 1000) (AB152. Chemicon international Inc. 

z^z^y (DAB) :^zSHzO 2^&ntvxm^^^ t thIiZ. abc^jv 

:t^zy:$^ — '\i^y h (Vectors laboratories, Inc.) ^MM^lZ^^^m 

\z. ^^\nm-^^m4^^^ :^-^^Bnrcm.mwh'^x-g a i p t 
p cmm^mm^Km-r^^ - ^ ^ v d^-^^^^i^nL 

(Neuroscience letters 274, 135-138, 1998) o 

(A- 6 H— >mDi^^^^) 
20 iy.T®^fefc J: 0 F-A°5 > (DA) m D j2.^»^5l!l^bfeo 

~>:^:7°hy-A (striatal) ^i^y-;!/ {3mW/'f-)V) 7^ :7 D > 
;?;^:5;3tN^:5^:^-r it*— ^fflli 1 0 0 volume (v/w) © 0 . 32 M7.i7 

n-x J^M'fb 1 2, 0 0 0 r p mT 1 0 oralis ^L^^iibfeo * 
j{n,]g>/::hy h y-A^l/^;/ h SOmg/ml (jcSfi*) 

25 0. 3 2m.:k^ u-7.^-xnmm\^. ^ 3 0 u \ (Dn>^\z^mi'fc. 

H] D A©MS§i^bf<5:>0^^e> (ft^l~10nM, 88. 5 C i / n m 
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o 1 , Amersham Pharmacia Biotech UK Ltd. M) ^ Krebs-Ringer U > 
>^^rL^— v'3 Whatman GF/C ^ 7. :7 ^ jViS' — ^ffl T5iS3i b , 

0 X^m^vm^iyTco 1 0 uM GBR12909 ^^T\Z^\,>X. ^ 

(A-7 m — IfflJ}^}^)^^© c DNA-^^) 
mM.<D-)i^ (J. Neuroscience 18, 3124-3137, 1998) T V > ;P -fe ;l/ 
10 5&^e>(7) c DN A^f^MUrco 8lfm^^^dMcv»>Xl5^^^b. {gC a 
2 + P E S;t-/ ^'T— :feit7K ( 1 4 0 . O N a ^ >^^i^ 2. 

0KC1> 4. 0MgCl2> 0. ICaClg, 23. Oi>';Pn — X, 
:RCJC15. OHEPES, ViftlfemM) •t'Tx 4 0 0 ^111©*$®^ 

15 N a H C O g/t >' T — :fe±t7jc (126. ONaCl, 2. 5KC1, 
2. OMgCla^ 26. ONaHCOg, 1. 25NaH2P04> 1. 

otf;i/if>m> 0. 2TX3;i/tf>m, 0. i n<^-zi h a - l - t;1' 
^n>. 1. 0 i/-f JttX 1 0 . 0 — X ^^b. N a o 

20 ^^M^Sirx^K^, -fac a 2 + 4r(-ixD mb, 

(Cell-Stir chamber ; Wheaton, Inc.^) |^}C43^/^T> 3 5 t: (D 
HEPESA>:/:7T— HBSS4'lmg /m 1 >^n:^ — if T 3 0 ^f^^ 
SbTto fiC a 2 + HE P E S/t^;/ :7 T-:ft±i:7j<T 3 IhIS^\ 

AX5=-a.-;|/ h:^^^ hT, ^ D jgb h°^-/ T^^' >^^T§ ;i <t J; 0 mU 
25 ^^^Slbfco iBJiaSlM^^^ m^M-h©. H E P E S /t^y :7 T — HB S 
S fi^X-Dt^ 3 5 mm;i/^X^ h U M{::i^^'An;feo MJiS/^^*^^ b 7^^. 
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mM^HEP E snyy T — izmMvr^o i^x.^)p}^umM^ (dep 

#l^ii:-S{C|lIiKb, DEP CMStK (HgO) 5mK RNAs in (2 
8, 0 0 OU/ml X Promega corporation M) 0 . 5 Ai 1 > dithiothreitol 
5 (DTT. 0. 1 M) 0. 5 M 1 . RtK'^ ^^^A^^+l-T — y ^-l' — 

0. 1 At 1 (5 0 n gy u I) u-^i^^iz-mxrcio mm^<^^ 7 ox:^ 
1 0 ^mrnvTam. -^^ \z 5 ^ m ^K^^ m V o MiSmRNAic 

Superscript II reverse transcriptase (200U/Ail) ( Life 
technologies) 1 I . 5 X y y T — 4 /J, 1 . RZS 1 0 mM dN 
10 T P 1 p, 1 ^m^^^ t\Z^r) c D N A^^^b;^o 2 0 m 1 "T. 

4 2'CT5 o^m^jitr^m:. i o'er 1 %^x^(D%m^'fi^f^. 

(A- 8 i7 7,;S:n^^^-y;7^'Y H (nested) PGR) 

tu#®:*^?* (EMBO J. 18, 833-846, 1999) ^gS:^b. 

i7x:strx^-x^-r F p c r ^fro :feo mMJ3^S5fe© cdna^s 7*0© 

15 RNase(lMl>2U/Ml)T20 ^^K^iSUfeo T — :^J— it'K 
•^oy^-fv — -k^;/bTS^> g^D>'>tiHn:^->^ — if (TH, 
GenBank T ^ ir 3 >X#-^M 6 9 2 0 0 ). i^VU^S^^ >^>^:^7;^4^ 
•^S/^— if6 7 (GAD6 7, Ti7>fe-/S/3>7. Z 4 9 9 7 6 ) . P 
MWlW.^ y (glial acidic fiber protein; GFAP, T ^ 

20 >X#-^K 0 1 3 4 7 ) fc^ V>T , Liss & (EMBO J. 18, 

833-846,1999) \Z.m.^-^n. P T P S S iiitSt- ^ ^ ^ "v- --fe h (T 
i7-feX#-^U 0 9 3 5 7 ) Ji2^^I^Tf^M$n7to TH, GAD6 7, 
GFAP, Rr/PTPC©cDNA^. V r — 7s Y y° "7 ^ — U-^m 
(5' ~3' ©PTP C (-^L'^-fe>X[ia^J#-^l]:GGT CCA C 

25 TG AAG TCC ACA GC;#i^>^3>5512~5531, T 
>5^-fe>X [@S^J#-^ 2 ] : T C T AGT ACA ATG TAT GT 
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G CCC G;3}^>^5/a>5948~5927) ^ m^^T^^^ JV^y" U y 

P C RJt, ~>>^f;i/-k;i/ c DNA 5 M 1 . #^^-^7-2 Op 
mol, dNTP200MM> 10XPCR;1v:7t— 2AtK EX- 
5 Taq (Takara Shuzo co., ltd.M) 1 V M^M 2 0 U I iZfJ: ^ 

^•Olzn^Tdo PCR«, +f--"T;i/+h-r ^7 ^-MP (Takara) ^m^^. 
UTO^^^^Vn-DTco 9 4X:-V 5 ^m<D^^. 9 5°CT3 0#rBl. 6 2 t: 
■VSfPm. 7 2 °CT 2 ^^Fb1cD^#T 2 5 it-f ;pffi,i, 7 2°CT5^Pb1 

coMS^ffo;^o 4 -^©iSS'JHj^cjc-:^ v^T, MWo P c R^m''^ 0 . l 

10 dNTP200MM. 10XPCRA-/>'T — 2Atl. EX-T 

aqO. 5 U. Jtt^^^y^-r -T — 1 0 pmo 1 (PTP£fcMf^> 
-k >X [@3^J#^ 3 ] : C G G GAG CTT COT GGT CAA C 
OA G;2i^i^->3>5 6 5 5~5 6 7 7,T>5^-fe>X [@2^J#^4] : 
AGO ACG GGT AGG GAG TAG TC;53^-:^>'a>587 

15 3 ~ 5 8 2 4) 2 0 fi 1 ^X-x^ HPCR 

^tf 0)^0 P CR^^tl® 5 t> 5 n I 3 %Nusive3 : 1 T U 

— X^JV (FMC BioProducts> Rockland) ±'^'mM.^%m^Mh . MihX. 

Vr^io F CRK^V) ^^Lfc 8 ifM-®^5®lJ--r X ( b p) f*, 18 9 (P 
20 TP2)> 377 (TH). 517 (GFAP), :BlZS 7 0 2 (GAD 6 7) 

T^ofco p T p c ©:7°^-i' N'-ji, PTP s - A:s.tJ^^-B-r y:7:^- — 
A<DBH^J4'^c:(D^#^b, phosphacan ( J. Biochem. (Tokyo), 123, 
458-467, 1998) t b T t> ^ tlT § P T P £ - S b 7^ Vi,ffflJ3i 

p^^y^y T^-if Fp<-f 1 (D^^m^wr^ Z. t-^^x^^^o 

25 ^^iM 1-2 im^l 

(p T p ^ iKm^^y^(Dnwj^mi3immm) 
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-2-1)0 m^m-^^T. (PTPC"'^'■^ n=io)RrxpTPc xm. 

^^7. (PTPC-^-. n=12) t-43tj-§ (A) ^mmm^n (B) 

Tcm^f)^. ^n^nm i ard^^is 1 b \zm-^nx\^^o m^<D^—d^\t. 

^l%ffi±SEM (*p<0. 0 5) i:bT^$nxVi^o tl S 

(D-t — y''yy^—)V^\z^h^'x. ptp c^M-7'^xf*if^^x"j7X{c 

jt^T J; D # < © g ^ b > « ^ a: A. ^ 

10 2 4 ^TbI^^^X hTJi, ^(Z>^{b;?>n^^bTVife (H 1 A)o m 

mff»©m6S3i-^ (rearing) m.\Z^ MUmt^U^ ^ nUfi-^ (0 
1 B)oPTP £ ^J*-Ti:7Xfiff^m:^{-^iT^ gS§m«J(^^S^'l4/&^^/Lii 

15 2 - 2)0 -^yy.^. mmzi h^mwu, stt© 3 0 kjc^bv^t^s^^?^ 

J; D gfgl^JSm^i^tJfbrc (PTPS+/-*-. n=14R 
U^'PTPC"/-. n=14)o m^^m 1 C (C^To 1114'©^^— ^ 3 

o6^mmm^h(DW'i^m.±ns'EU'f-^^^T(.*i><o. 05)0 p 
T p ^ -/--^T^T^-ef^^ m^m.h]:t^^mm^\z^\^xmBmm(Dm.M 

20 .•^s75>^^^b < -(STb, ^g«JU XA«IE'^Tafe§;&^\ ti^Tltm (1 9 B#;5^ 

]^ o 

25 i"^ il <h/^)^^^nTVi HT. «i^^#:i57 D-y'h^'^:7^— (HPLC) 

(ECD) \z^ri^ mP^(DYn^> (da), y;i/xtf 
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^yV> (NE), irnbr.> (5-ht) t^nBoi-^mmm (DAi^ 
MtfDOPAC, H V A ; N Ef^fittlMH P G ; 5 - H T 'f^^tl 5 - H 

I A A) (Dum^H^m^^mi^vrci (mm-::^mA~ 4 - i )» m^^m 2 \z 

^To m^(Dy='—^U. PTP£+/+x''j7X (n = 7) ^ZSF T P ^ 
5 -^^X (n=7) e)<Z)2pi^{jt±S EM^ bX^^nrVi^ (*p<0. 
05,**p<0. 01)0 ^(Om^. P TP £ N'^/Xc^Mf^T^^y 

r 5.yi^mti^m^-^^\zm'B^$>^z.t-^'^mmi^r^o d a © m ^ ^ » , 
mM^^M{z^h^xi^MmM'v$>'Dr:i (a)o L/O^l. dopac/da 

(B), HVA/DA (C), 5-HIAA/5-HT (G) (Dit^^t. 
10 PTP £ ^iiT^7XM(D^M*t(;i^ViT^^Mvj7X^:lt^T^b<#: 
TU^Co NE#««. P T P £ :Xif7'>Xfccfel/:»T»feMV'>X ,h):b^ 

( D A »M 1^ (D llili^ j^S^ff ) 

^iCD A»^iiJig©v-;^j-^^<*:/^;5)5^ni/>A-r F D^>-^— if 

15 izm-r^^mmi^^mh^x. ptf z^Km-^^xo^DAnm^^zmm^ 
mr^mihf)^^\:^x\^^r^\y^f)^^mKm^^^\zmmi^rz (^^. a- 5)0 is 
^^m3iz^T. m^m^^:^ ( + / + , islzsp tp c xm-^^y 
X \z:^n^mn:^zsmmmmimm mmm^m. ast 

tKb, iftfg^^*, c:^XSd) ^m^^'^^. striatum ( e j^tJC f ) 

20 t F n^>^^"'ff (TH) U i7 D-^Hjl/irL^^ffl 

y^(DDAnm^\zmMf3:nmumm-^n-t. ftp k. ^m^^DAW 

tt, 500Atm(a. b. e, 'AZS f ), MtXJc 5 0 M m ( c RZSd) ^ 
25 ^t"o 

(nmm\zM-r^m^^(DmT) 
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M.m.M'v;^^ >y x.:$^ a.> (meth) d A^m.^\zm^^x 

X (n=9) S:tXP T P C "'-^■'^'^X (n = 9) IhI C 1^ r^l ^ ji fc: ^ 

iS7>:7xiS' 5 > (METH. Img/kg, s. c . ) X^t:ftit7jc (^PP 
10 ^) (DmM\z^K). H^^Mt>>X <hJt^P T P S -^-V'^zX/O^^^b < H 

(D2p±^{jt±S EM<h bT^^nxi/^^ (^^Mfc^bp<0. 0 0 Do 
^mMW}\Z:isn^METU (Img/kg, s. c). GBR 
15 1 2 9 0 9 ( 2 mg/'kg, i. p.), Tt^^JV}!^- ( 2 m g / k g , 
s. c.), p-iJ7DD-T>:7x^^>(2mg/kg, i. p.)S.tX 

¥l^fit± S EM^: bT^^tlTVi^ (*p<0. 0 5. **< 0 . 0 1)o 
20 FTPS ^II^'i^Xf^D AT(D#^eiJ^j:iaS^jT^§ G B R 1 2 9 0 9 
JC^bT^>|WIit{C'(g^^'l4Tabo (04B).. — D A lx-fe:7°^-(D 

■ofc (04 B)„ ^±o:)m^f)-^^\tP T p c ^if7':>xoD A#,^mT^i 

25 l/l/MOW^^^at^J^^mS^CT^cKoTVi^ ;i i/?)^^^It$n§o PTPC 
N'e7XJ^. r/I/Mi/r^X'Xy^'^ 6> 5 -HT ^mm-^it^ p - /7 D D - 
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7 >y ^>\ZMVXhi&m^-\^^^hr;z (|ll4B)o 

(D-^^^z^^^ — h ^ ['H] D A #ft T ( 1 ~ 1 0 n M ) 3 0 t: T 2 ^ TbI 
5 -i >^ZL^— h l^Tco Eadie-Hofstee 7° n h d; D D A^Sm* ^ ^j'-tlf 
Si^M^ (Vmax, p m o 1 / 2 ^r^l/m g iS' ^.^J^^^fP 
ft (Km, nM) 3 lef ©li^fit O^i^fft ± S E M 1 (d^-T (* 

P<0. 05)o ^If}^^. DAMVjh^MO). mi^MM (Vmax), 

nfn-it (Km). ^^^-rnhWiti^m^zmtvx^^^^^tij^mmhr^-fyK d 
10 AT (D^z^itum^ ^nt^t^-pTco 



1 





[3H]DA 






Km(nM) 


Vmax(pnnol/3min/mg) 




1 09. 2±2. 45 


45. 74±2. 77 


ptp4:~'^~ 


1 47. 3±1 1 . 3 


58. 70±1 . 03 



(#i^^(C:fett^D A#li<S^®M^) 
METH^GBR1 2 90 9 ^^tC i: § g ^7g»J(D®?g^^t^, ^ Jd 
15 (NAC) TlHia^D Aii^J&^^iiSPT^ C iJdJ; DM#^n^o 

ME TH^#^(DM^5^(D|fflliS^D A^ga^^fb^ V-f ^7 Di5^-f T U 

J;oT^Wb^ (t9iB^?*A- 4 -2)o NAC{C:fe^t§METH 
A^icm^, ^-f n^W T U v'X feci: D ^tif bfclg^^lEl ^ A\Z. 
^fo #ijttl, P T P C (n=7) SlXSVTV t-^'^'OT. 

20 (n=6) (D^i^fii S EM-eab D > M E T H ^ M © 2 it > 

Mbp<0. 0 0 1) PTP£^a"^'^X^i> METH(lmg/kg, 
s. c.) ^^fc J; Dg^l^D A:^tB©*UViMii>^^b}^o m^'^^'O 
X(D#J^M®lfflJ§gi?1^D Af^. METH (Img/kg, s. c) 
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J; D mmjzmmvx^^Tcf)^. —zfj. p t p c ^fi-N^^xTt^. me th 
m 5 A)o 

hx\^^^Wim<DMWi&(D^^m'e::i^—mm^m^^rc^m\zi: . me 

E TH^#MS!j^^t"il i^^^li^>$n;^*g:^^^T (*p<0. 0 5)o 

T t5 > ^ S f c ^ § i£ ^ (75 m ® « . tu #J >^ :7° X e. D A 

-f ^7nM*ff:/n-:/§5iDT i o omMKc i mm^mm^^\^n^m 

PTP ^ xm-^'OT.oT^ Ammm^\±w^m'^^7.hmm<Dv^}v 
x0.±iyx\^^rc m 5 c)o M^x. M'^vtmiz^n ^mm^D Amm% 

15 ^{bbTl/^fcKVi Jl<h)&^e. (BI5D). PTPC ^fD Azyi-'fX/\^m<DMCli!t 

(B Anmj^\z:^n^p t p c ©^tii) 
D AW^^}c*5tt'5 p TP c (Dum^m^±x\ p T p c (Dmmm.m 
^m^-^^izT^ ^ tui^'Mizmmx$>^o f5^mm\z^n:&-p tp c (dw 

20 mf3:mm/'^^ — >\tm'oX^^^. ftp Cmin^(DU'^-^~ 

m^n^fcio •ttA-t>t>. x-g a 1 xn <m^-^n^mmtp T p s 
25 Tx- g a 1 (»^>-^:^;^). i^viTTH^^ \z 

^ K) m^tc^^^m 6 A, B iZ^To D A#^mcDjg^:^'^£fe^M« ( S 
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N) -pmm-^m (vta) izit. 0< (Dmi-^mm-^^mib^nrc:^^. — 
D Anuo^^wtiL^Mmm'^^^m^i^ (st) ^m^m (nao \z 

rcit)\z. zyy^jv^jv-fy^^mmvrcRN A^mm\zvrcRT - f crm 

mX^^-^yi^JVtJVRT -F CR^lZ^^m^^U^T:: (huIH^?4A 
- 7 :SlZSA- 8)oV^XflSiS5fe(Dc DN A^^Mi: L7t>->^^;i/-k;i/R 

10 >:> ATm^febTt^m^H 6 C P T P C ®5JnX :7 r if 

Dl^it> ^\z-^-t!-m^^. 5^n5^>A-r Hn4^^-if (TH, 1^ 

/^^ >i^mmm^~-:ti-). if jp^ ^ >mm.^mmm (gad e 7 , ga 

B AWBBl^^ — tl — ) RtK Glial fibrary acidic protein (GFAP. 
rT.y^UifVrmm'^—'tl — ) (DF CRm^f)^. ^OmRN acdm^u 

15 mij^B'^m-^ti^&m. fj^t^-^PTPs (i8 9). th (377), 

GAD67 (702) SltJ^^GFAP (517) IZ^tl^n^H^ flTc o 
:in^(DP c RM^OsEmi^^-ii/ p — DNA->— i7X>X{^ 

20 ^rj:i^n > h u—jixup c Rm^itm^^ i^tifji^^-Dr^o mQC(DTm 

TH^tt (DAMJiS) tGADm^ (GABAlHJig) tlWI^^nfc 

Sa^Sm • ^f*lf b^c^^. THI^tt© >#^lfflM 2 8ja:S:tXGA 

D 6 7 l^'It© G A B A#SlfflM 6 jiI:^t|wI^$ti;^o Z-COBi. THfeb< 
25 «GAD<D<»:-fe 6. 8#i|, G F A P ® itti^^^^^^Je) S ti;^: 4 M 

^•tmmti^^^^^i^xi^^^o PTp c ®p cR:^tij^ 8 3 %(dd Amm.iz 
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^i^^xmm-^n^^^^tiTc (iii6d)o -rf^t^-h. •N"5'x^^pj;:*3ViT«. 

10 Mb> :kmizmwj^mizfs:^ iimx^nx^^^^o wbcdi S'^mcoum 

u^^^m^mm't^rc^\zn^mmx$)^o ^(d^^t. h\z^\^^x. x 
m-^^ 7. tm^m^^ 7.(Dmw}mm\zmMt^m^^\tmi^ ^ntj:^^ m 1 

A)o bjO^b, 2 Anf^%.(DJ-7.Y\Z^\^X\%. P T P C rX«V':7X^^S^ 
^MJ; D feSVi^rsl^lc^'llIoTVi^ <Ji:^>t^$n^c (El 7 B). 1 ^^f^ 
15 ©^^Xh't'. VirX CDjlSiS^it^^ f:i«ii> «tt 1 0 ^ThI O^ifj 1/ 

> h (n=8) <hJt-^P T P ^ ^m-x'':7X (n 

= 8) fC:feViT#lc{CS>0>o fee T/^cCt)^, P T P C ^iR-^-^X^X h 

V7.mmz%\.xm.n\z< ^^^ii-m^^^tc.. 

'^\zmmnm. m\z-^'^(Dww^ii\^x~m.mumi-^^^'^^^^mm. 

7.X\%. i^SffSi;^>^^iiilPb0^ii&-0ti^^®mAD SOT'S o PTPC 
25 r^JR'^'^X (n = 9) > h D (n=12) (DT^TiSliiS 

m.^\z^\^^^'%\z'&^hi:i^fs.^m%^htin.'h^-Dtz. m i Oc ^ h\z. 
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m^tiMS \Z^to FTFCXm-^^yT. (PTPS~^~'> n=9) 'R.Z^ 
if > h n — ;i/ (PTPC''^"^. n=9) iz-Di^^-x. -^—^yv^ 

(0 8 A) -BlXS. :t-y>:7^ (0 8B) \Z 
10 cfett^^m^^#3r$)'#©5pi^^±^ip^^-T?^f (* P<0. 05, 
* * p < 0 . 01)0 ^Sl^ 1 tmS (Trial.l) 9 ^f^\%V ^ 

—)\yYn\z\xn^mti^n'x\-^u\^o ii^^JtTTf^;, m^^o 7.^%^^ 
m.m.n\z\^hhjEm^\^'x\^i^\^z.h-b^^ti^^. m^^x. (w^ 
xM.^mm ^ -)v\^^^\zm< -^^xJitm^^^zM^^mm 

^mm'h^tiizi^i^^mMvr^o ^r^. ^^^:7;^^e>^*. m^:^\zMT^m 
mnm\tmmmM t ^ ^ izm^i^i^x ^ z. ttii^-^ nr^o m-^^yx^it 
m-r^t. m^y^^m^^rci^i^mmx(Dmw(D 3^m(D^mm\t. pt 

20 \zmm^mm\^r^o 2 4mm'i^. 2 maoMfT (Triai.2) 

ofco ^^M'^'^X (PTPC^"") ^SjaJ^^^® <^:^^^i^JPU;^d:Vi 

z.t'^^^. hu^m^y^izn-r^mmnmvx^^tjii^^tmm-^n^f)^. 
fLm-^^^-^nrco ^\z sm^o^mr (Triai.s) ^fT^/^i;i5> m-n' 
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mmm 2 (tfn vmrnrnv a c ai^j:^ w?*^?^^tccfetj-^ p t p c © 

5 M^^^^'-^jK^'T ^^fflJia^«*V a c A(Dg^#:<h bTP T P C /5;m^i:iW?t 

mmm 2-1 c:^^] 

(B-l ^'^XOStC^lj-^PTPC ©^fe^mM^b^^-fe) 

10 JiN;!/^'; >©^Rrj*^v\°^ >^mvr^m^m'AzSF t p c ^Jiv^ 
x(owmi^^n-^> p T p e (Dm^^mmtimm-r^^e B4^ti^:t 

^»:ftlt7j<: (P B S , pH7. Q) xm^l^. 1 0 mM ^7 x >y :7 

15 (pH6. 0) fp-v 1 s^m-^^ ^ tim^f}>nrco o. 3%mm^k 

^;i/:t4^->i5'^-if^:/D bfc^, P B S 4'^l5fe#b^o tu 

ms^^^ai^-^>t^> U T-^ >A^«:S:?^ 1 5 mMTv^^t:^ h U 
20 ^ I^^^n 4X: (D Tris-HCl ^"^yyy — ^. ^ 6 B 4 y° a 5^-^ U tl > 
/; D — ( l : 2 0 0 0) T — Bfe-i* >=^3.^— b bfeo P B 

KO Envision System (DAKO Corp.) TiffMirL^^-^ ^f3^)^o MfB^ 

25 (B-2 vj7y?.(DWt^:fett^PTP C <^RT-P CR5:Oi'':^XXi$7> 
n h ) 
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^"^XCDWt^I^tt'SPTP C ©RT-P CRU&,T(D:^mTff'orcio 
^^7.^m.M-^^B(DRNAmm\ZUs TRI zo 1 Reagent 
(Invitrogen) ^ffiV^, cDNAO'&^f^lJt^ TrueScriptll Reverse 
Transcriptase kit ('^ U ^ / U — ) h oligo dT primer (dT) 
5 SO^m^^tCo 1 0 n g ORN AiJfe® c DN A^^Mi bX. 10pm 
o 1 (^y^-T'T — , 0. 5U(D EX-Taq polymerase 
:SlXS EX-Taq polymerase it M (D K Ji^ y :7 ®Tth 2 0 fJ, 1 TP C 
RS^S^firofeo PCRS^&XfS, 9 4 °C 5 :^rBl& 1 it-r 9 5 

3 0#. 6 2'C3S!>> 7 2 °C 2 i^-ralS 3 5 it-r i7;|/, M^fc, 7 2 t: 5 

10 ^^^ThI^ 1 ^;ufTo:fco ^e>j:i> F cRmmMm(Dm^\(DiEmm^. 

BN Az^—^ X.>X^m^^ ^ <h ^fro Tffl6MU:^o P TP C (D^tl^ 
rKDY-i V y ^ — I^lzM-t^F CRM^^^PTP Z—A^-iy' 
^j- H#-^4 8 6 1-549 9)o PTPS— B^'l':7°(2 32 1 — 2 8 
75)o PTPC—SiS7-r>^ (491 3-5704) Xab^o 
15 Vi^XOD P T P C <^^i±l®fe86©'i7XX^ > b t*£Jf 

TcD:;5^?5lTff fco mUW.'^ i %NP - 4 o <h :^ > a° ^ ij^^^^ias^ij 

±?flc, n > Fn-r9^:^-if AB C ^^SD> Xt^M^iinT 3 7 "CT 1 ^ 
TBT^SbTto $ 6 fc:^ >A°^ SDS-PAGE (6%T57U;i/T$ 
20 fCJcO^^ii, -fe^ H ^-r:^^TP VD FjiIfc^^bf::o 

^^^fetC^r^lf^irte B 4#U n-:h;i/Jn:#: (iMg/ml) 
^;i/^^->:$^-if^mLfetii^lJ-^tn:#:^ 2^tn:#:,J: LTffiVi> P TP 
C©^Hi^ffo;^o ECL Plus reagent ( T V ^ A 

25 (B-3 tf D U m«mv a c Ate 

43li^CDV^X (^X) ^2 4^^^:fe$-&;fe^ (|^C*«g*)^ tfD 
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L/ o 

5 (B — 4 V a c A\z^^mmmmj^(Dmmmm) 

Vac A\zj^^nmmmm(Dmmwm\z-z>\,^xu. ^i^^mmmxur 
- (EDS) (Dwm (1 ^mmtsii^o 2 =±^:^ ^ Amm.(D^ino 3 = 
w^\^mm.x(DniE> /vmf^M±^m^(Dmmo 4 ^m^i^comm. mm 
m(Dmm:s!.zsmmj^mo) ^n-^rc. ^rc. i^^^exnT- (is) omm 

10 ( 1 =2*^5feiiJig«i|:^ci:b, 2=Wm'^<Dm (lamina propia) ittj^T® 

\Z:iD\-f ^WLm^f^^^it(DmfM. 3 =lamina propia (D±&m^(DmM 
mS^<DmW.t<Simi]n. 4=lamina propria ^©^UV^IBJigSilo) iZ^Z^l^^ 
T fr o o 

(B-5 AZ— 521 MJiM^C43tt^ P T P C <^)SM^^G I T 1 © U 

15 >m^bi/^;^R0^1fflj!asj}S'f[^©^+jf) 

AZ — 5 2 l|fflJig}C:fett§PTPC<^»®:^^GITl (G 
protein-coupled receptor kinase-interactor l) (PNAS, 98,6593-6589, 

2001) (Dv >m^tu^)v:Bi.zsmm^mit(Dm^^'r^rc^\z. ^T®n 

zL-hy)VU^y]^(DM^j^^. 'RZS'^'&tt^l^n ^ Tco Vac A 

20 ift^S'ftCD h h S SJl^CDJS'ftllfflMi^A Z— 5 2 1 (t:^-V>lJ-'f X> 

xm^MM/'^>^) ^m^^x. mM^m7f)^s 5 0,0 0 0 y cm^ ^fs:^ 

i;-5 htcitffib, 2 4^Wig«^t::m^ttYbMSbfeV a c A 

^ 1 0 0 n g/m 1 (DE G F ^::S§JP b fco Mjt 3 0 ^ft. IfflMSM 
(::i^- h HlXD jA^) :rdCg I T 1 o > U ^M'ft: 
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m^^m^^rcm:. O. O 5%(D~zL—h^)lUy]^hO. 5%©BSA 

TO. 5 %®B s A^#ty u >^A-/ :7 r-TMIS^ ss^fe^bfe^, 

iaiai^ fcm 0 jAsnfe-a*^ o . 05% (DmM^^t^ 7 o%x^y— ;i/ 

5 TtttBb, WL^m ( 5 4 0 nM) ^m^^^T^Lo 

X 1 0 ^mom^^z.. 3 0 0 u 1 (ommnv y r — (20 mM t r i 

s— HCK pH8. 0. 137mM NaCK l%NP-40. 1 
mM phenylmethylsulfonyl fluoride^ 1 0 g m 1 pepstatinA> 
10 ImM sodium orthovanadate. 'SlXS 1 mM NaF) ^SP;^^ 

0 0 M g /m 1 \zmWi\^fz.o 2 5 At g (D-tJ->-7°;V^> 2 5 ;a 1 (D Protein 
G Sepharose 4FF (Amersham Pharmacia) t.2^mW^l^. ^^Jl^t4¥ 

15 i^-^iitG I T 1 irtifiLlt^inx., mmOKm^s 2 5 M 1 © Protein G 
Sepharose 4FF ^^SP $ 3 B# Tel CD Kii!^ ^ ff o o ^KiliC^^tf — 

s D s - p AGE®i5->>'°;i/;t^y :7 TJftffibifeo ®iJ->y;i/^ s 

DS-PAGE^Cd; O^j^git^, -fe^ H ^-r P VD FJ^}:!:fe^b^ 

20 ^It^fc^V^Tto G I T 1 (D5^D U >^'fbi(D;^mf^«, 

D U >^'fb-^':7 7.^y n — :^;i/trL#:P Y 20^fflV^, GITl© 
#mfc:«, I T lin.^ (Santa Cruz Biotechnology, Santa 

Cruz) ^fflV^Tto 

mmw^\ 2-2 

25 (^'^XW±;^MJ!^S{C:fett^PTP C 

FTPS ©Iffll^^ F^-r >'^#Me<Jfc^Mf 'v'l^-^^U D:^-- 
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JI/in:#§ffi V^T, ^^:y^W±^mmm\Z ftps :fyt^^]^x^^^f)^ao 

:fy^^m^r:im^^m9 (mmmns^m) iz^r^ m^m^^:^ cm 9 

A) Rt)cp T p s ^jM-x"5'x (I1I9B) f)^^ht>i)^^^^\z. m^m^ 

^ ±^mmm\z p t p c f}^mmvT\^^^ ^ tf}nhibTm^f)^\zrs: 

n-v(D^mm^\zit-<xi¥'^iz^u^jw/'^y ^ ^9 0> ]^t(Dmmf}^ 
x^u-fy^-DrcTc^tm.fDn^o ^^m^v^t. ftp z xm^^y^^m^ 

10 C7'^xH±>fefflMjit;::feit^ P TF cr^ ^-2^(D?^m) 

R T - P C R ©IS^jJ)^ Mlfiltf-^feV^T P T P C — AiJ'-r 7"^ PT 
P C—B^-(y\ PTP £— S3''l':/(D^TCDX:7°^-rX7t'JT>h/^>^^ 
^iibTV^^ ^1 <h/0^*?g^$nfe (0 1 0 A)o ^JL7.^>:fV2yh 

0 T«^ig<«i±cDS»jjS/0^^^'fbbfj:Vi ;i i/^>^ e>, p T p c — b ^< 

1 0 B )„ 

20 V a c AS#m4 8 B#PBl(D'T«i7XM^^^C:fetj-§^ft-»©^^&||#:® 
mM^ffi ViTii^^o Mm^m 1 1 \z^-to Vac A^^-^b;^#^M 

0 1 1 A), mx) ^miz'^i.^'x^um-^m^^^ti^^ rxe>^?^^^s 

^S(cHJKg?^d:JU^^^t^.sf) e,n;^o V a c A □ b P T P 

25 c^i*"7':7x©ff (7I2E) \zummt^nmum^^m^f)^'Df^ mii 

B) o V a c A§^-^bfe^^M"Tij7X^2^<D^"T h^ri/V'>-x:f>?> 
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izta-Drzo ^mikm7K^^m\tm^m^^::^ (eiiif) j^txpTPc 

C7 X W * ^ ® ?t :» ff^ ^ © ^ S i¥ fflB ) 

S^m^W (EDS) :^ZS0km (I S) ©S^^±tE (B-4) (D:^ 

10 ^4^c^^>^TWlBOfec. ED ssirxi s (D^i^m±mmmm^m:2 tc^fo 

if^Mx^'^X (PTPC+/ + ) J;:*BViTft. V a c A^^ffl«fcfe#b 
fcW;^i5mi^*S:tXl^^^/^>^^t^.s6 &nfe:^t, p T P S (PTPC 

--^-) ^< M^J&^^^^se) e>n7S:/&^ofc:o 75:43, ^ff'®*, P<0. 

0 5 : ##, p<o. 0 0 ^m^m.Ti^^i&^vrcm^m'^'yT.t 

15 <Dlt^. P<0. 0 0 1 VacA (0. 5 m g / k g ) 

^L;^5f^Mv:7X (h®l;b^$ Mann-Whitney's U testTtTt^ fclSmT 



VacA 
(mg/kg) 


n 


EDS 


IS 


PTP ^ 






PTP 


PTP 4: 


pjp^-/- 


0 


7 


7 


1.1 ±0.4 


1.3 + 0.5 


1.3 + 0.5 


1.1 +0.4 


0.125 


5 


nd 


1.8 + 0.8 


nd 


1.4 + 0.9 


nd 


0.250 


5 


nd 


2.2±:0.4* 


nd 


1.4 + 0.6 


nd 


0.500 


10 


10 


3.8±0.4** 


1.3±0.5** 


3.6±0.5** 


1.3±0.5** 



20 

(Az — 5 2 1 iajj^tc43tj-§ p T p c <Dmn^i^G i t i >mihu 
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Vac AMmz.^^ P T P C ©SM^^^G I T 1 (D^D v^^U >^'fb 

^m^Tcm^^m 1 2 j;:^To v a c Ai^^^^tt^^A z — 5 2 1 mm\z 

*3ViT. VacA^ijmf-ckDPTPS ©SK^j''^ § G I T 1 (D9^D 
5 ->>U >m'ftil/^;i-)5)^^ffl»fe#6^lcMiI>L'TVi^ ^1 i (0 1 2 A), G I 

m^(Dmm) mi 2 b) tmmmw^iz:^^ :i tti^^-^nrc. v a c a© 

lfflgI5^tt«, in vitro IZ^l^^xm^^mitm^VTWm'^tl. Vac A 
«P T P C ®^SffiS/Lil$-&, GIT1©5=-I=ii/>U ^l^'fb&^T^-a- 

#J) 

T^k-r^ hciy^ 1 8 kDcD^Au >^^m^m^ y/'^^nx. 

15 ^SnXVi^ (Bioscience ffiM^-r :7'^ U r+i--< h:^-r >• ii^tia 
#±a. P126-127, 1998)o ^Tc. P T P C (^mm^m^ ^iB^ V 
(J. Biol. Chem. 271, 21446-21452, 1996) > P T P C ©^'ft^^'fb$i± 
^Z.ttl^^-^HX\^^^ (PNAS, 97, 2603-2608. 2000) o >^l/-r 

20 3-1 

□^#bfco 4 smmmzMm^^^i'fmvx. mmnwrnrxmp^^o 
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mmm 3-2 c^mj 

mmomm^mi^mmmyvm^rc. ^^^01 siz^-To ^v^-^v 

5 1 3 A)o y°u-i:thuyy( >s^#b^PTP c-^—^'^^xow 

\z\tmW'A^m^&ntiii)^'Drc: mi 3b)o yu^ :t huy ^ >^s-^b 

mB-^^r^wmt^misb e>n7t (01 3 Oo —ys. ftps ^jr-n'^x 
<iE^T$.o?h (mi 3 D)o u±(Dm^> p T p c ^ u :y > F^^®^ 
10 ^iz^rimm^mmt^^tuj^^i^xmB'^^ttsi^rco ^v^-^vuy 

^ D , P T P C ^JI^':!7X/J)^^:7°l^'l' :t Vuy 4 > J:: § 1^ 
15 njfgtt 

20 z.t.\z^r>. wm^^m.(DW\^mmM(f:>Wi%\zmii^^^t^'^f)^i^^^^^ 

i:bT|WlS$nfcP TP C ;i .h&mi^^fi^^c 

P T P C bTV^§ H i ^ b 

25 fee c:ne>®^m^t, tf a UM^^tcj;^ffm^<^5Bfe^;^j:::XA(7)^ 

3 6 



wo 02/08415 



PCT/JPOl/06343 



m ^ (D m m 

1. ^u^:tifV i:j ym^^m^UT-^ >^tiiy>^7.y r (P 

TP C ) F-r§«fg^DNA(Diltg/?)^^^'&#:±T^fMbfc#t: h 

'ft IE it X « ^Ip 01 1> K © X ^ U - > ^ ^ o 

WffiTfe^ ;i ii^if^m^-r^WslcJB 1 tB«® P TP C ^S'I4^3tX«WM 

10 mn(D7.^ ^)—:=->^:)jmo 

atMWl^§®WI«> if bi/^m^fc^tf §«n®ss. XJixM/x;;S^ 
^(D]tm • ^»^3S2tB^(DPTP C^ttiE 

4. P T P C l?^'l4(^J;b^ • tf n U V a c A ^ o^-g-®© 

m<Diti^ ' wm'v^&^^t^wwLh'r^m^mimmo^PTF c Affile 

5^3S 1 lem© P T P C Sffi^iiX{^JI|J0J#lK(Z)X ^ U -n>if 

6. PTP^^n - F-r^jte^DN AOatB/?>^*m'&#:-bT^j*L;^# 
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>^uzy>-^7.y Ti^-^ (PTPC) m^Mmx\tmm^n(D:^^ V 
5 9. p T p c^^Mrnxunmrnm^"^. ptp c t}£uvmmmv a c 

10. P T P S ?gttlEiiX»^1i$tJtlK:*^\ P T P C t^n^J >m-^'\^^ 
10 IB«(D P T P C «tt^3iX«WlM#lMo 

7.yT^~^ (PTPc) ^m-\iMmxumm!^M^mmfi!^^tv'x^m 
15 v>5jNX :7 r ^-if (PTPS) i^m^mm'm^mmm'y^t.^'x-^m-t 

1 3. »^3S8X«1 0tB«cD:/n7-::e-^U:^;>MS^Myp^^>'5^ 

p>'>3f;x:7 r (PTPs) ^^m.mmmm^^Wi^6^tvi:^m 

20 1 4 . y P^^r^^^U ^Mg^M^^'P^-f >5^P^>3}NXyT^— if(P 
25 16. PTP S ^3-FT^^t^-?DNA®«tg/0^^^fe#±^^«b;^ 
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17. #b ZL t ^^mt-r^m^^m i 4 ~ i e ® 

5 TP^) ^n- ^jt{g^DNA(D^tg:0^^mfe#:±T^iiLx7t, tf □ 
TPS) § 3- HT^it^g^D N A(Z)atg/?)^^m'fe#±T^i*Lfc> 

10 h^T';n&t?o 

2 1 . #t M&tl:0^V»>XT2fe§ H <hS:#liS:<ht" ^W^:^ 1 8 ~ 2 0 <D 
15 V^TtD^^fBm©^^ k h ^7=';H!jt/o 
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m 4 



1000 - 



n 800 
4z 



I 

h 

10 



600 



400- 



200- 



METH 

— O— PTP t, +/+ 
— •— PTP t, -I- 

-a— PTp^+/+ 

— ■— PTP^-^- 





— I 1 1 1 1 1 — 

-60 -50 -40 -30 -20 -10 



— I 1 1 1 1 1 — 

10 20 30 40 50 60 



B 





1000 - 








800 - 


mm. 






600 - 






1 


400 - 


± 








> 


200 - 










% 


0 - 



1 



■ PTP^-A 



1 



X 



METH GBR ri^=t)\'\z^ p-i7pp— ^Mk^i^ 
12909 T>7x$5> 
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H 6 



A 



B 





D 



(bp) 

1000* 

600 



200"^ 



Dl Q < 

h- X < LL. 

a. h- CD CD 



CL Q < 

I- X < iJ- 

DL h- O CD 




1 



T FT— I I— 

CL Q < - 

H X < tL 
CL h- CD CD 



<D CL 

51 9 < 

h- X < 

a- h- CD CD 




100 F 



;^ 80 



Ci- 20 
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m 9 m 



+/+' 

PTP^ 



B 



PTPC 



-/- 
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1 0 



PTPC-A PTPC-B PTPC-S 
RT + - + - + 




B 



WT KO 



ABC + - 



PTP^-A* 
PTP^-S* 



PTP^-B" 
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^ 1 1 m 



' A VacA/PTP^+/+ B VacA/PTPC-/- 




C VacA/PTP^+/+ ^ VacA/PTP^+/+ 
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A 
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0 0.1 1 10 



PY20»- 



B 




(0D540nm) VacA (ng/ml) 
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<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Processes for screening PTP-zeta inhibitor or activator 

<130> A011-12PCT 

<140> 
<141> 

<150> IP 2000/223184 
<151> 2000-07-24 

<160> 4 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Sense Primer 
<400> 1 

ggtccactga agtccacagc 20 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Anti sense 
Primer 

<400> 2 

tctagtacaa tgtatgtgcc eg 22 

<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :PTP-zet a Sense 
Primer 

<400> 3 

cgggagcttc ctggtcaacc ag 22 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :PTP-zet a 
Antisense Primer 

<400> 4 

agcacgggta gggagtactc 20 
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